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&���
��	��: Approximately 28–35% of people aged 65 and over fall each year. The consequent 

injuries of falls are considered a major public health problem. Falls account for more than half of 

injury*related hospitalizations among elderly people. The aim of this study was to measure the 

prevalence of falling among elderly people in Riyadh, Saudi Arabia. In addition, this study 

described the most common risk factors and consequent injuries of falls. 

�������� 
��� �
���
��
���: A cross*sectional survey was carried out in Riyadh, using a 

convenient sampling. The targeted population were Saudi citizens who were 60 years or above. 

Over a six*month period, 1,182 individuals were sampled (545 men and 637 women). 

�������: 590 (49.9%) elderly Saudis have experienced one or more falls. Our results show that 

74% of the participants who experienced falls had post*fall injuries. Elderly participants who 

were uneducated and those with middle school certification were associated with falls (aOR 

1.72, aOR 1.81, respectively). Those who live in rented houses had a higher risk of falls. 

Interestingly, having a caregiver was significantly associated with more falls (aOR 1.39). 

However, not using any medications was significantly related to fewer falls. In addition, elderly 

individuals using walking aids were more likely to fall than those who did not. Participants who 

mentioned “not having stressors” were associated with less frequent falls (aOR 0.62; 95% CI 

0.39 to 0.97). Cerebrovascular accidents (CVA) were strongly associated with falls with an 

estimated odds ratio of 2.75. Moreover, osteoporosis, poor vision, and back pain were found to 

be predictors for falls among the elderly.  
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%��
������: Falls are common among older Saudi people. Several preventable risk factors could 

be addressed by routine geriatric assessment. Research on the impact of these risk factors is 

needed. 
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There is no exact definition of the word “elderly” as this concept is perceived differently in 

different cultures and generations. An individual can be socially, economically, or 

chronologically viewed as elderly. The age of 60 years is used as the reference point for someone 

to be described as elderly by the United Nations.
1
 In 2012, there were around 810 million elderly 

people alive worldwide; two*thirds of those were living in developing countries. It was 

postulated that this number will reach two billion by 2050. As for Saudi Arabia, in 2012, there 

were 4.9% (1.4 million) of the Saudi population over the age of 60 years. This same report 

predicted that this number will reach up to 21.8% (ten million) by 2050.
1
 

Falls are defined as “inadvertently coming to rest on the ground, floor or other lower level, 

excluding intentional change in position to rest [on] furniture, walls or other objects.”
2
 

Approximately 28–35% of people aged 65 and over fall each year.
2
 The consequent injuries of 

falls are considered major public health problems. Falls account for more than half of injury*

related hospitalizations among elderly people. The major underlying causes of hospital 

admissions include hip fractures, traumatic brain injuries, and upper limb injuries.
2
 According to 

the United Nations Population Fund, around 20% of elderly people will die within a year 

following a hip fracture.
1
 In addition, unintentional falls are the fifth leading cause of death in 

elderly people.
3

 

Falls may lead to post*fall syndrome. Most elderly people who had previous falls have become 

dependent in terms of taking care of themselves and carrying out their daily activities.
1,4

 This 

will surely affect the quality of life among those people in many respects. Moreover, 
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psychological problems are usually common in those who have previously fallen. Almost 70% of 

those patients will suffer from stress and basophobia, the fear of falls.
4
 

A significantly increased risk of falling has been seen in elderly persons with diabetes and 

hypertension.
5
 The risk is also significantly increased in those with lower limb weakness, 

balance/gait problems, dizziness, and visual disorders.
6,7

 Education plays a big role in preventing 

or decreasing the incidence of falls, especially among elderly people. The level of education 

varies from one community to another. In Saudi Arabia, the population is dramatically 

increasing; currently, there are about 30 million people living in the kingdom.
8
 This category of 

people should be educated about the most common risk factors and consequent injuries of falls. 

Unfortunately, the evidence of falls in older adults in developing countries, including Saudi 

Arabia, is sparse.
9
 

The aim of this study was to measure the prevalence of falling among elderly people in Riyadh, 

Saudi Arabia. In addition, this study describes the most common risk factors and consequent 

injuries of falls. Identifying the risk factors of falls will add to our current knowledge about this 

particular subject, raise awareness, and provide for recommendations that will help in reducing 

the incidence of falls and thereby increase the quality of life among elderly people. 
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This study was a cross*sectional study. The targeted population were Saudi citizens who were 60 

years or above and live in the city of Riyadh, Saudi Arabia. Those who were unable to answer 

the questions and those with cognitive impairment were excluded from the study. During a six*

month period from January to June 2016, 1,182 individuals were reached. 

+
�
�
����
����������

A data collection form (DCF) was developed as a tool for interviewing the participants. The DCF 

was pretested on a pilot sample to ensure that the survey was understood correctly by all 

respondents. The questions in the DCF were categorized into three sections: falling*related 

questions as remembered by the participant; health*related questions including acute and chronic 

diseases, number of medications and use of walking aids; and demographic questions including 

age, gender, educational level, income, source of support, marital status, house ownership, 

smoking, and exercise. 

 

�
�������2��

The margin of error and confidence level were 3% and 95%, respectively. Likewise, the response 

distribution––which always provides the largest sample size––of prevalence of falls among the 

elderly was 50%. The minimum recommended size to meet this criterion was 1,014 participants. 

The sample size was calculated using Raosoft, Inc., an open source calculator. 

 

�
���������
������ 
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Each interview took approximately 5–15 minutes, depending on the participant’s responses; a 

positive answer necessitated further inquiries. However, during piloting, when the research team 

tried to reach out to elderly people in public places and outpatient clinics, completion of the DCF 

was poor owing to the large number of questions. In addition, many individuals gave negative 

answers deliberately to prevent further inquiries. To overcome this limitation and generate 

results as accurately as possible, we created a digital version of the DCF and targeted a different 

category of people, namely, Saudis who were 18 years or above and had an elderly relative with 

the aforementioned inclusion criteria. The research team reached out to them in public places 

with one question: Do you have a relative 60 years of age or above who lives in Riyadh? If the 

answer was affirmative, and they were willing to participate, we asked for their names and 

contact information, and provided them with the following instructions. (A link of the DCF will 

be sent to you. Use it as a tool to direct the questions to your relative, the elderly person. You are 

merely an interviewer in this process. The answers to the questions found in the link must come 

from the elderly person only. Write your name as given to the research team member at the 

beginning of the DCF, so the source of your response can be identified and hence accepted. This 

link is for your personal use only. Do not send it to anyone unless you inform the research team 

member.) After completing the form, the interviewer was transferred to a web page with a 

specific code sent to the research team member. This protocol has been helpful in identifying 

responses from interviewers who might have entered a different variant of the name given to the 

research team member. To add to the accuracy measures, after a team member had contacted all 

the interviewers, their link was turned off and a new one created before continuing the sampling 

procedure with a further group. 
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The Statistical Package for the Social Sciences (SPSS, version 23) was used for data management 

and analysis. Descriptive statistics were used to assess the baseline demographics; they were 

carried out by calculating the frequencies and percentages comparing those who had a fall and 

those who had not. Prevalence was calculated with a 95% CI. Univariate and bivariate analyses of 

logistic regression were conducted to investigate risk factors related to falls. The model was run 

using all predictors at one time to obtain the odds ratio by adjusting for other predictors. The 95% 

CI, OR, and adjusted OR (aOR) were reported. All tests were considered significant if the � value 

was less than 0.05. 

 

'���

��
�������
����� 

The study was approved by the Institutional Review Board (IRB), King Abdullah International 

Medical Research Centre (KAIMRC), Ministry of National Guard Health Affairs, Riyadh, Saudi 

Arabia. Participants were informed of their right to abstain from participation in the study or to 

withdraw their consent to participate at any time without reprisal. Data collection forms were 

accompanied by a cover letter explaining the purpose of the study and clearly stating that 

answers would be confidential and that anonymity would be guaranteed in the final reports. 
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Over the study period from January to June 2016, 1,182 elderly people were interviewed by the 

research team. All of the participants were aged between 60 and 111 years (mean 68.8 ± 9.027 

years, 69.13 ± 9.379 years for males and 67.68 ± 8.673 years for females). The proportion of 

males was almost equal to females with slightly more females (53.9%). Uneducated participants 

accounted for 36.3% and 30.7% had high school certification. Almost 64% were married, 32% 

were single or widowed, and the rest (5.5%) were separated. Only 9.6% of the sample were 

smokers. Of the participants, 43% said that they had a caregiver to help them in their activities. 

About two*thirds of the participants (64.9%) mentioned they were experiencing psychological 

stressors. Only 12% were using no medication while the majority (47%) were using four or more 

types of medication. Dependence on walking aids was not prevalent among the participants, 

67.3% of whom were not using any walking aid. The socio*demographic characteristics for the 

participants are listed in Table 1.�

 

���	
���
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�����	���
�34��������������
����
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����
�
�

�������
��

As Table 2 and Figure 1 show, 49.9% of elderly Saudis had experienced one or more falls during 

a 12*month period. Most of these individuals (312) had fallen once, 179 had fallen twice, 73 had 

fallen three times, and only 17 had fallen four times. Our results show that 74% of the 

participants who experienced falls had post*fall injuries. Ten percent of those injuries caused 

different types of fractures with leg fractures being accounting for 39% of total fractures, 

followed by hip and arm fractures (21% each). Furthermore, 48% of falls caused bruises. Of disk 

prolapse cases in those individuals, 5% were due to a fall. In addition, according to our results, 
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half of those who experienced a fall were unable to independently return to their previous 

position immediately after falling and 46% needed a walking aid. Regarding the place where the 

fall occurred, 77% had fallen in their homes, 15% in public places (mosques, streets, malls and 

elsewhere), and 8% in other places. Our results show that most falls occurred in bathrooms 

(35%) and at the front door step (20%). The rest took place in the kitchen, on stairs, in bedrooms 

and other places. Most of the falls occurred during the afternoon (30%), followed by 28% which 

occurred in the morning, 23% in the evening and 9% at night. Falling on their side occurred 

among 31% of individuals while 30% fell face down, 24% on their back, and 13% on their 

knees. 

 

/��!
�������!�������	
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There was no association between age, gender, income, source of financial support, marital 

status, smoking or exercise, and experiencing a fall. Significantly, participants who were 

uneducated and those with middle school certification were associated with falls (aOR 1.72; 95% 

CI 1.15–2.56, aOR 1.81; 95% CI 1.15–2.85, respectively). Participants who lived in rented 

houses had a higher risk of falls than participants living in their own houses (aOR 1.56; 95% CI 

1.02–2.37). Interestingly, having a caregiver was significantly associated with more falls (aOR 

1.39; 95% CI 1.08–1.79). However, not using any medication was significantly related to fewer 

falls (aOR 0.60; 95% CI 0.41–0.90). In addition, elderly people who used walking aids were 

more likely to fall compared to those who did not. Those who used walkers or frames had 

significantly more than double the risk of falls (aOR 2.43; 95% CI 1.28–4.62) as did those who 

used walking sticks (aOR 1.54; 95% CI 1.15–2.05). Participants who mentioned “not having 
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stressors” were associated with less frequent falls (aOR 0.62; 95% CI 0.39–0.97). Table 3 

summarizes the results of forward stepwise univariate logistic regression analysis of the 

predictors of falls among elderly people. 
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Of participants in this study, 92% had one or more diseases. Diabetes (51.9%), hypertension 

(44.9%), poor vision (36.2%), and dyslipidemia (33.8%) were the most prevalent. Table 4 and 

Figure 1 detail the forward stepwise univariate logistic regression analysis of the predictors of 

falls (diseases and conditions) among the elderly. Cerebrovascular accident (CVA) was strongly 

associated with falls with an estimated odds ratio of 2.75 (95% CI 1.18–6.43). Moreover, 

osteoporosis, poor vision and back pain were found to be predictors for falls among elderly 

people (aOR 1.47, 95% CI 1.07–2.01; aOR 1.49, 95% CI 1.14–1.93; aOR 1.42, 95% CI 1.06–

1.89, respectively). 
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Falls are common among the elderly worldwide with various factors increasing prevalence. Falls 

usually occur as a result of wide and diverse risk factors, as previous studies have shown.
10,11

 

Thus, it is important to know the risk factors contributing to these falls among the elderly living 

in Saudi Arabia. By investigating and addressing these risk factors, mortality, morbidity, hospital 

admission and reduced functionality will also be reduced among the elderly. The purpose of this 

study was to measure the prevalence of falling among elderly people and to identify the most 

common risk factors and consequent injuries of falls. 

The present study reveals a high prevalence of at least one fall in the previous year among the 

Saudi elderly in Riyadh (49.9%). This is similar to a local study conducted by Alsaif et al. that 

showed 44.2% of elderly Saudis had a history of falls.
12

 This 49.9% prevalence of falling is 

much higher than that reported in many countries: 28%, 34%, 37.4%, and 22% in England,
13

 

New Zealand,
14

 Ecuador
15

 and United States,
16

 respectively. Interestingly, studies from Asian 

countries showed much lower prevalence rates than other countries: 11% in China,
17

 16% in 

Japan,
18

 19% in Hong Kong,
19

 and only 4% in Malaysia.
20,21

 In our region, the Middle East, little 

is known about how prevalent falling is among the elderly. One study conducted in Qatar 

showed that prevalence was almost the same as global studies (34%).
22

 However, in Egypt, the 

prevalence of falls among the elderly was even higher than our findings (60.3%).
23

 

In our sample, 47% of individuals who had experienced falls had fallen two or more times during 

the previous 12 months. Our findings were similar to those of an Italian study where 43.1% of 

the elderly who had fallen, had experienced more than one fall during a one*year period
24

 and to 

an American study that showed a prevalence rate of 54%.
25

 Previous findings found that fall*

related injuries among the elderly ranged from 30.6% to 73.3%.
9,15,26

 This range was not 
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matched in our study where more than 74% of those who had fallen had fall*related injuries. Of 

these individuals, 36% required more than a 24*hour hospital admission. 

In the present study, indoor falls were the most common place of falling (83%), which is similar 

to the study of Yeong UY et al.
20

 and a study conducted by E Almawlawi et al.
22

 This was 

inconsistent with other studies that showed fewer indoor falls.
23,24

 The Almawlawi et alfound 

that falls that occurred on the stairs were more common than those that occurred in the bathroom, 

which is the opposite of our findings. Moreover, 20% of participants in this study have fallen in a 

building outside of the house similar to another study conducted in Malaysia.
27

 

There were inconsistent results regarding the effect of increasing age on the risk of falling. Many 

studies reported that falls increase with age.
28–30

 In our study, increasing age was not 

significantly associated with falls among the elderly. Moreover, gender was not found to be a 

factor associated with falls, consistent with the findings of a previous study that found a greater 

association between musculoskeletal pain and trips or falls among the elderly in Japan;
18

 in 

another study conducted in Germany, the fall rates increased with age in men but not women.
31

 

The opposite was found in Nigeria where females were more likely than males to report falls.
32

 

These different findings in different countries between elderly males and females could be 

related to unmeasured biological, social or environmental characteristics. 

In comparison with a study undertaken by Kumar A et al.
33

 regarding the effect of lower 

education levels on increased risk of falling, both studies showed that the risk increased among 

the uneducated elderly. Marital status, family income, and source of financial support were not 

found to be risk factors for falling among elderly people in our study. A study conducted on the 

risk factors of home injury among elderly people in Malaysia found that fewer married elderly 

people (4.9%) were likely to experience injuries at home than divorced/widowed (8%) or single 
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elderly people (8%).
21

 Likewise, the same study reported findings that indicated differences in 

income do not increase the risk of falls. 

Although some studies reported that the use of walking aids protected against falls,
34,35

 our 

results, like previous reviews, showed that using a walking aid was associated with a doubled 

risk of falling among the elderly population.
10,11,36,37

 In the present study, the likelihood of falling 

among the elderly was higher with poly*medication use. According to almost all studies, the risk 

of falls increases significantly if more than four medications are taken.
38

 In the literature, stress 

as a risk factor for falling has not been widely reported. However, one study conducted in Korea 

found that a higher proportion of those who had fallen reported higher stress than those who had 

not fallen.
39

 Similarly, our results showed that the elderly who reported “not having stress” had 

less risk of falls. As chronic stressors negatively affect physical and mental health, high stress 

levels surely lead to more falls, especially among elderly people. 

Not surprisingly, participants with CVA in this study had a significantly higher risk of falls 

during a 12*month period. This is consistent with the conclusions of many systematic reviews 

that show a strong relationship between CVA and increased risk of falls among the elderly.
40,41

 

The current study also showed a significant association between osteoporosis and a high risk of 

falls. This finding agrees with a study conducted in the United Kingdom that showed an 

association between bone density and fall risk. The elderly who had good vision were less likely 

to experience falls than those with poor vision. This is similar to the findings from Sanjeev P et 

al., who found that the risk of falls among the elderly population has a linear relationship with 

poor vision.
42

 

The present study is the first study in Riyadh to provide an estimation about the prevalence of 

falls among elderly Saudis and to look at the causes and risk factors underlying these falls. 

Page 15 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For peer review
 only

However, this study has some limitations. One is that we did not directly ask the elderly because 

of the difficulty with older people that the research team encountered during the piloting period. 

Another is that we included all falls during a 12*month period in this study, a period susceptible 

to a recall bias. In addition, some variables were not included in the analysis or listed in the DCF 

to avoid questionnaire fatigue for the participants, and thereby maintain a high retention rate. 

 

%&(%,0�-&(  

This study reveals that there is a high prevalence of falls among elderly Saudis in Riyadh. Falls 

among this age group are more common in Saudi Arabia than in several other countries. 

Educational level, housing ownership, presence of a caregiver, number of medications, use of 

walking aids and stress are associated with an increased risk of falling. Therefore, several 

preventable risk factors could be addressed by routine geriatric assessment. Increasing awareness 

about these factors and encouraging regular physical activities are strongly recommended. 

�

�

�

�

�

�

�

�

  

Page 16 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For peer review
 only

������������

1  UNFPA and HelpAge. �����������	��
�����
��������������������������������

��	�������. 2012 https://www.unfpa.org/public/home/publications/pid/11584 

2  WHo Global report on falls Prevention in older Age. 

http://www.who.int/ageing/publications/Falls_prevention7March.pdf. 

3  Ambrose AF, Paul G, Hausdorff JM, Nagai K, Tanaka B, Uemura K ������ Risk factors for 

falls among older adults: a review of the literature. ��������� 2013; 75: 51–61. 

4  Dionyssiotis Y. Analyzing the problem of falls among older people. ������������� 2012; 

5: 805. 

5  Al Senany S, Al Saif A. Assessment of physical health status and quality of life among 

Saudi older adults. ���	���
	���� � 2015; 27: 1691–1695. 

6  Rubenstein LZ. Falls in older people: epidemiology, risk factors and strategies for 

prevention. ���������� 2006; 35: ii37*ii41. 

7  Lord SR, Smith ST, Menant JC, al. et. Vision and falls in older people: risk factors and 

intervention strategies. ���������������� 2010; 26: 569–81. 

8  Arabian S, Agency M, Abusaaq H. SAMA Working Paper: POPULATION AGING IN 

SAUDI ARABIA. 2015. http://www.sama.gov.sa/en*

US/EconomicResearch/WorkingPapers/population aging in saudi arabia.pdf 

9  Stewart Williams J, Kowal P, Hestekin H, O’Driscoll T, Peltzer K, Yawson A ������ 

Prevalence, risk factors and disability associated with fall*related injury in older adults in 

low* and middle*incomecountries: results from the WHO Study on global AGEing and 

adult health (SAGE). !������ 2015; 13: 147. 

10  FRENCH D, WERNER D, CAMPBELL R, POWELLCOPE G, NELSON A, 

Page 17 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For peer review
 only

RUBENSTEIN L ������ A Multivariate Fall Risk Assessment Model for VHA Nursing 

Homes Using the Minimum Data Set. ���"�����#�������  2007; 8: 115–122. 

11  Deandrea S, Bravi F, Turati F, Lucenteforte E, La Vecchia C, Negri E. Risk factors for 

falls in older people in nursing homes and hospitals. A systematic review and meta*

analysis. �� 	����������������� 2013; 56: 407–415. 

12  The Prediction of Falls Among older people in Saudi Arabia. 2012. 

13  Prudham D, Evans JG. Factors associated with falls in the elderly: a community study. 

���������� 1981; 10: 141–6. 

14  Campbell AJ, Reinken J, Allan BC, Martinez GS. Falls in old age: a study of frequency 

and related clinical factors. ���������� 1981; 10: 264–70. 

15  Orces CH. Prevalence and Determinants of Falls among Older Adults in Ecuador: An 

Analysis of the SABE I Survey. ����������������������$�� 2013; 495468. 

doi:10.1155/2013/495468. 

16  Stevens JA, Ballesteros MF, Mack KA, Rudd RA, DeCaro E, Adler G. Gender 

Differences in Seeking Care for Falls in the Aged Medicare Population. �"������%���� 

2012; 43: 59–62. 

17  Fang X, Shi J, Song X, Mitnitski A, Tang Z, Wang C ������ And mortality in older Chinese 

adults: Results from the Beijing longitudinal study of aging. ��&����'����	������ 2012; 

16: 903–907. 

18  Kitayuguchi J, Kamada M, Okada S, Kamioka H, Mutoh Y. Association between 

musculoskeletal pain and trips or falls in rural Japanese community*dwelling older adults: 

A cross*sectional study. �������������������� 2015; 15: 54–64. 

19  Chu LW, Chi I, Chiu AYY. Incidence and predictors of falls in the chinese elderly. ����

Page 18 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For peer review
 only

� ���������������� 2005; 34: 60–72. 

20  Prevalence of falls among community*dwelling elderly and its associated factors: A cross*

sectional study in Perak, Malaysia. ������������"��	��� ��� 2016; 11. 

21  Lim K, Jasvindar1 K, Normala I, Bch M, Ho B, Medicine F ������ Risk factors of home 

injury among elderly people in Malaysia. ������������������������������������������

������� 2013; 8. 

22  Ansari AA. Prevalence and Risk Factors for Falls Among the Elderly in Primary 

Healthcare Centers (PHC) in Qatar. 

http://www.qscience.com/doi/pdf/10.5339/qmj.2011.1.7 

23  Kamel MH, Abdulmajeed AA, Ismail SE*S. Risk factors of falls among elderly living in 

Urban Suez * Egypt. �����(������� 2013; 2: 26. 

24  Mancini C, Williamson D, Binkin N, Michieletto F, De Giacomi GV, Gruppo di Lavoro 

Studio Argento. [Epidemiology of falls among the elderly]. ���������������; 61: 117–32. 

25  Tinetti ME, Speechley M, Ginter SF. Risk Factors for Falls among Elderly Persons Living 

in the Community. &�)��������� 1988; 319: 1701–1707. 

26  Cevizci S, Cevizci S, Uluocak S, Aslan C, Gökulu G, Bilir O ������ PREVALENCE OF 

FALLS AND ASSOCIATED RISK FACTORS AMONG AGED POPULATION: 

COMMUNITY BASED CROSS*SECTIONAL STUDY FROM TURKEY. �����)�����

����� �'��� 2015; 23: 233–239. 

27  Yeong UY, Tan SY, Yap JF, Choo WY. No Title. 2016; 11: 7–14. 

28  Bird M*L, Pittaway JK, Cuisick I, Rattray M, Ahuja KDK. Age*related changes in 

physical fall risk factors: results from a 3 year follow*up of community dwelling older 

adults in Tasmania, Australia. ������)�%�����$�������� �'����	 2013; 10: 5989–97. 

Page 19 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For peer review
 only

29  Older Adult Falls | Home and Recreational Safety | CDC Injury Center. 

https://www.cdc.gov/homeandrecreationalsafety/falls/index.html (accessed 15 Jul2017). 

30  Iinattiniemi S, Jokelainen J, Luukinen H. Falls risk among a very old home*dwelling 

population. � ���������"�'����	����� 2009; 27: 25–30. 

31  Rapp K, Freiberger E, Todd C, Klenk J, Becker C, Denkinger M ������ Fall incidence in 

Germany: results of two population*based studies, and comparison of retrospective and 

prospective falls data collection methods. doi:10.1186/1471*2318*14*105. 

32  Bekibele CO, Gureje O. Fall incidence in a population of elderly persons in Nigeria. 

����������� 2010; 56: 278–83. 

33  Kumar A, Carpenter H, Morris R, Iliffe S, Kendrick D. Which factors are associated with 

fear of falling in community*dwelling older people? ���������� 2014; 43: 76–84. 

34  Graafmans WC, Lips P, Wijlhuizen GJ, Pluijm SM, Bouter LM. Daily physical activity 

and the use of a walking aid in relation to falls in elderly people in a residential care 

setting. *���� 	��(��(o���������������������� 2003; 36: 23–28. 

35  van Doorn C, Gruber*Baldini AL, Zimmerman S, Hebel JR, Port CL, Baumgarten M ������ 

Dementia as a risk factor for falls and fall injuries among nursing home residents. ���"�

����������  2003; 51: 1213–8. 

36  Dhargave P, Sendhilkumar R. Prevalence of risk factors for falls among elderly people 

living in long*term care homes. ����������������������� 2016; 7: 99–103. 

37  Roman de Mettelinge T, Cambier D, Calders P, Van Den Noortgate N, Delbaere K. 

Understanding the Relationship between Type 2 Diabetes Mellitus and Falls in Older 

Adults: A Prospective Cohort Study. �+���,�� 2013; 8: e67055. 

38  Sousa LMM, Marques*Vieira CMA, Caldevilla MNGN de, Henriques CMAD, Severino 

Page 20 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For peer review
 only

SSP, Caldeira SMA. Risco de quedas em idosos residentes na comunidade: revisão 

sistemática da literatura. $�%���- 	��)�(��" 2016; 37: e55030. 

39  Choi EJ, Kim SA, Kim NR, Rhee J*A, Yun Y*W, Shin M*H. Risk factors for falls in older 

Korean adults: the 2011 Community Health Survey. ��.����������� � 2014; 29: 1482–7. 

40  Soriano TA, DeCherrie L V, Thomas DC. Falls in the community*dwelling older adult: a 

review for primary*care providers. ����������%������ 2007; 2: 545–54. 

41  Angelousi A, Girerd N, Benetos A, Frimat L, Gautier S, Weryha G ������ Association 

between orthostatic hypotension and cardiovascular risk, cerebrovascular risk, cognitive 

decline and falls as well as overall mortality. ��'�������� 2014; 32: 1562–1571. 

42  Patel S. Fall*related risk factors and osteoporosis in older women referred to an open 

access bone densitometry service. ���������� 2005; 34: 67–71. 

 

  

Page 21 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For peer review
 only

%������������������
��������

Faisal Alhusian, Ibrahim Alotaibi, and Faisal Almegbel designed the study, collected data and 

wrote the manuscript.  Salma Alsalami, Amairah Aloushan, and Bashayer Almuqbil collected 

data and wrote the manuscript. Emad Masuadi analysed and interpreted data. Faisal Alhusain 

contributed to the interpretation of data. 

 

%������������������:  None declared. 

/��������None 

+
�
���
�������
������� No additional data are available. 

 

 

   

Page 22 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For peer review
 only

����������	�
��
���������
����
��������������
���������������
���������
�������������������������
����
����
����������

/
��
���� ������
�� ������ ������

��� ����

��  � ��  � ��  �

����$0�
��1�+%� '(�(�1�"���2�

0
��3�'"� 4�1�"�42"�

-��
��3�'2�'(�1�(�'24�

5������ 0
��� )!)� !'� � �((� )��(� �)2� !2���

-��
��� '42� )4�"� 4�!� !2�2� 444� )��4�

6�
�
����
����&��� 7���
�
���� !�"� 4'�4�  (2� !4�'� �!�� )'�!�

8���
���	������ �! � ���!�  �'� )��4�   )� !2�2�

0������	������  !"�  ��'� '(� !)�'� ( � )!�!�

9����	������  '4�  4�(� ((� )!� 2)� !'�

+�����
�:;
�������:8�	���
�

��� ����  '�"�  �4� ' �)� 22� 4(�)�

0
���
����
�
	� 0
������ 2)�� '4�'� 4()� ) ��� 4'2� !(�(�

������������������ 42(� 4��  (!� !(�2�  "!� ) �4�

���
�
���� )�� !�!� �4� !!��� �"� ))�(�

0�������-
�����<������
$�=%�

��		���
��)���� 4��� �)�!�  4(� !'�  '�� )!�

)���>""""� 4)�� �"�'�  24� !"�!�  22� )��'�

 ����> """"� �"2� �)� �  !(� !"�(�  !"� )����

0������
�� """"� �4)�  "�"�  44� )'�'�  ��� !4�!�

��
�������-��
���
��
�
������

<�	
��������	��������������
������
���������

4'!� 4��(� ��4� ))�(�  ' � !!���

<�	
��������	���� 4�)� �2�)�  !4� !!�  (�� )'�

����������	��	
�����	���� ! !� 4)� ��4� !"� �  � ) �

<�	
��������	����
����������� 2"� '�2� !4� )!�!� 4'� !)�'�

9�
	����?����	���� ?�����  �'"� "��!� )!)� ) � )�!� !"�

=������   4� "�'� !2� ! �'� ''� )(�!�

9
&����
�,
����&��� @�� '2 � )'�(� 4')� )!�!� 4�'� !)�'�

A�	� )  � !4��� ��2� !!�!� �(!� ))�'�

7	�����*
���������� +������
	�� 2")� '2�4� !4 � )!��� 4'!� !)�(�

*
������	����� �2"� �4�'�   (� !��4�  ' � )2�2�

*
����������
��� )�� !�!�  )� �(�(� 42� 2 ���

*������
��� )'� !�2� �(� )�� �(� )��

7	�����0����
����	�
$@
����%�

+������
	��
��������
����	�  !)�  ��4� ((� '��2� )2� 4"�4�

 >4� !(�� !��(� �'�� )!�!� ���� !)�'�

!��������� )))� !2� �!�� !4�'� 4 4� )'�!�

����		� @��	���		� ! '� 4)��� �!!� )(�2�  2�� ! �4�

����� ')"� ))�(� 4� � !)�2� 4)(� )!�4�

�
�	�
���
��  �2� "� � !2� !4�"� '�� )'� �

,��
�������������� @��  �'"� "��!� )44� !"�"� )4'� )�� �

A�	�   4� "�'� )"� )���� )!� !2�(�

6B����	�� @�� (�!� '"�2� 4"4� !2�2� !4 � )��4�

A�	� 4)(� 4��4�  ""� ))�'�  )"� !!�!�

 

  

Page 23 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For peer review
 only

������!���"
�#�����������������#�
����!$
�������
������������$
����������
����
�������

/
��
���� ������
�� ������

��  �

6B���������
����
��	���������
	�� �������	� A�	� )"�� !"�"�

@�� )"�� )�� �

@
���������
��$	%��������	���  � 4 �� )��"�

��  2"� 4��4�

4� 24�  ��!�

!�  2� ��"�

)C� "�  �)�

-�
��
���	���� 9��� � � � �

���� � � � �

=��� (� (�

������ "� "�

���� 4"� 4"�

?����	� �� ��

8�
�������
������ <��������
	�� 2'�� 22�

<��	���������	�D	���
	�:�����:��	����
	�� '�� '�

8
�������
���$��	.
�	���
����	��������
��%�  !'�  )�

?����:@���	���������  2� ��

8�
�������
���������
���
	�� ��
��	�  !��  2�

E������� '!� "�

-����������	����  '(� ���

;
������� �)�� 4)�

;�������   '�  !�

?����:@���	��������� ("�   �

8�
�������
���������
��
�������
��� 0
��� �'�  2�

0
	F��� 4)� �4�

������� )�� 44�

?����:@���	��������� ""� ''�

���������
������ 0������� �22� �(�

���������� �")� 4��

6&������ ��"� �4�

,
�D����������:@���	���������  "�� ���

+�������������
������ ����� 4�(� 4 �

E���	�  4 �  4�

?�������� 4� � 4��

;
��� �4"� �!�

,
�D����������:@���	���������  !�  �

 

 

  

Page 24 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60



For peer review
 only

 

 

$
����8�9�/��!
�������!�������	
��
����������
������������
�
��������������
�������
�
�

�������
�5������
�����

����
����
�����������������

:
��
���� %
������� ��	
���� 
&�;;�
<=>�%?-?�����&��

,�!��� 0�����

'��

����
����	���

Uneducated 0.008 1.72 1.15 2.56 

Primary school 0.333 1.23 0.81 1.89 

Middle school 0.011 1.81 1.15 2.85 

High school 0.29 1.27 0.82 1.96 

Diploma /Bachelor /Postgraduate* 
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Rented 0.038 1.56 1.02 2.37 
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Walking stick 0.004 1.54 1.15 2.05 
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Substantial* 
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Figure 1: Consequent injuries of falling among elderly Saudis  
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Figure 2: Prevalence of diseases and conditions among elderly Saudis who experienced falls and the 

relation with falling among the Saudi elderly. (P is from the univariate logistic regression analysis). 
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STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies 

 

Section/Topic Item 

# 
Recommendation Reported on page # 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1-2 

(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2-3 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 5-6 

Objectives 3 State specific objectives, including any prespecified hypotheses 5-6 

Methods  

Study design 4 Present key elements of study design early in the paper 7-8-9 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 

collection 

7-8-9 

Participants 

 

6 

 

(a) Give the eligibility criteria, and the sources and methods of selection of participants 7-8-9 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 

7-8-9 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one group 

7-8-9 

Bias 9 Describe any efforts to address potential sources of bias 7-8-9 

Study size 10 Explain how the study size was arrived at 7-8-9 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 

why 

7-8-9 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 7-8-9 

 

 

 

 

(b) Describe any methods used to examine subgroups and interactions 7-8-9 

(c) Explain how missing data were addressed 7-8-9 

(d) If applicable, describe analytical methods taking account of sampling strategy 7-8-9 

(e) Describe any sensitivity analyses 7-8-9 

Results    
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Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 

confirmed eligible, included in the study, completing follow-up, and analysed 

10-11-12 

  (b) Give reasons for non-participation at each stage 10-11-12 

  (c) Consider use of a flow diagram 10-11-12 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 

confounders 

10-11-12 

  (b) Indicate number of participants with missing data for each variable of interest 10-11-12 

Outcome data 15* Report numbers of outcome events or summary measures 10-11-12 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 

interval). Make clear which confounders were adjusted for and why they were included 

10-11-12 

  (b) Report category boundaries when continuous variables were categorized 10-11-12 

  (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period 10-11-12 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 10-11-12 

Discussion    

Key results 18 Summarise key results with reference to study objectives 13-14-15-16 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias 

13-14-15-16 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 

similar studies, and other relevant evidence 

13-14-15-16 

Generalisability 21 Discuss the generalisability (external validity) of the study results 13-14-15-16 

Other information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 

which the present article is based 

N/A 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 
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Variable ������
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��� ����

��  � ��  � ��  �

Age (Mean ±SD) 68.8 ± 9.027 

Male: 69.13 ± 9.379 

Female: 67.68 ± 8.673 

Gender Male 545 46.1 288 52.8 257 47.2 

Female 637 53.9 304 47.7 333 52.3 

Educational Level Uneducated 429 36.3 187 43.6 242 56.4 

Primary school 241 20.4 126 52.3 115 47.7 

Middle school 149 12.6 68 45.6 81 54.4 

High school 163 13.8 88 54 75 46 

Diploma /Bachelor /Postgraduate 200 16.9 123 61.5 77 38.5 

Marital Status Married 752 63.6 385 51.2 367 48.8 

Single or widowed 378 32 184 48.7 194 51.3 

Separated 52 4.4 23 44.2 29 55.8 

Monthly Family Income 
(SR) 

Less than 5000 300 25.4 138 46 162 54 

5000–9999 350 29.6 173 49.4 177 50.6 

10000–19999 297 25.1 148 49.8 149 50.2 

More than 19999 235 19.9 133 56.6 102 43.4 

Source of Financial 
Support 

I support myself, my wife, and my 
children 

364 30.8 203 55.8 161 44.2 

I support myself 325 27.5 143 44 182 56 

Someone else supports me 414 35 203 49 211 51 

I support myself and my wife 79 6.7 43 54.4 36 45.6 

Housing Ownership Owned 1069 90.4 545 51 524 49 

Rented 113 9.6 47 41.6 66 58.4 

Having a Caregiver No 671 56.8 365 54.4 306 45.6 

Yes 511 43.2 227 44.4 284 55.6 

Use of Walking Aid Do not use 795 67.3 431 54.2 364 45.8 

Walking stick 279 23.6 118 42.3 161 57.7 

Walker or frame 52 4.4 15 28.8 37 71.2 

Wheelchair 56 4.7 28 50 28 50 

Use of Medications 
(Number) 

Do not use any medications 145 12.3 88 60.7 57 39.3 

1–3 482 40.8 262 54.4 220 45.6 

4 or more 555 47 242 43.6 313 56.4 

Stress No stress 416 35.2 244 58.7 172 41.3 

Some 659 55.8 301 45.7 358 54.3 

Substantial 107 9.1 47 43.9 60 56.1 

Cigarette Smoking No 1069 90.4 533 49.9 536 50.1 

Yes 113 9.6 59 52.2 54 47.8 

Exercise No 824 69.7 393 47.7 431 52.3 

Yes 358 30.3 199 55.6 159 44.4 
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Variable ������
�� ������

��  �

Experience any falls within last 12 months Yes 590 49.9 

No 592 50.1 

Number of fall(s) per person 1 312 52.9 

2 179 30.3 

3 73 12.4 

4 17 2.9 

5+ 9 1.5 

Fracture site Hip 21 21 

Arm 21 21 

Rib 8 8 

Spine 9 9 

Leg 39 39 

Others 2 2 

Place of falling In own house 762 77 

In someone else’s house/hotel/rest house 62 6 

Public place (mosques, mall, street, park) 146 15 

Other/Not specified 17 2 

Place of falling in a house Stairs 140 17 

Kitchen 64 9 

Front door step 168 20 

Bathroom 250 35 

Bedroom 116 14 

Other/Not specified 89 11 

Place of falling in a public place Mall 26 17 

Masjid 35 23 

Street 50 33 

Other/Not specified 99 66 

Time of falling Morning 277 28 

Afternoon 295 30 

Evening 229 23 

Can’t remember/Not specified 192 20 

Direction of falling Side 308 31 

Knees 131 13 

On front 301 30 

Back 239 24 

Can’t remember/Not specified 14 1 
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STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies 

 

Section/Topic Item 

# 
Recommendation Reported on page # 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract In the title and 

abstract 

(b) Provide in the abstract an informative and balanced summary of what was done and what was found In the 2
nd

 and 3
rd

 

pages 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported In the 5
th

 and 6
th

 

pages 

Objectives 3 State specific objectives, including any prespecified hypotheses Last paragraph in the 

introduction 

Methods  

Study design 4 Present key elements of study design early in the paper Under Study design, 

study setting and 

subjects, page 7 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 

collection 

Under Study design, 

study setting and 

subjects page 7 

Participants 

 

6 

 

(a) Give the eligibility criteria, and the sources and methods of selection of participants Under Study design, 

study setting and 

subjects page 7 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 

Under Study design, 

study setting and 

subjects page 7 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one group 

N/A 

Bias 9 Describe any efforts to address potential sources of bias Under questionnaire 

piloting and 

Sampling technique 
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Study size 10 Explain how the study size was arrived at Sample size 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 

why 

Under data 

management and 

analyses 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding Under data 

management and 

analyses 

 

 

 

 

(b) Describe any methods used to examine subgroups and interactions Under data 

management and 

analyses 

(c) Explain how missing data were addressed Under data 

management and 

analyses 

(d) If applicable, describe analytical methods taking account of sampling strategy Under data 

management and 

analyses 

(e) Describe any sensitivity analyses N/A 

Results    

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 

confirmed eligible, included in the study, completing follow-up, and analysed 

Under baseline 

characteristics of 

study participants, 

first line 

  (b) Give reasons for non-participation at each stage N/A 

  (c) Consider use of a flow diagram N/A 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 

confounders 

Under baseline 

characteristics of 

study participants 

  (b) Indicate number of participants with missing data for each variable of interest N/A 

Outcome data 15* Report numbers of outcome events or summary measures N/A 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 

interval). Make clear which confounders were adjusted for and why they were included 

In the result part 
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  (b) Report category boundaries when continuous variables were categorized Under baseline 

characteristics of 

study participants 

  (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period N/A 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses N/A 

Discussion    

Key results 18 Summarise key results with reference to study objectives First 6 lines in the 2
nd

 

paragraph 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias 

At the end in the 

discussion part 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 

similar studies, and other relevant evidence 

Through the 

discussion 

Generalisability 21 Discuss the generalisability (external validity) of the study results N/A 

Other information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 

which the present article is based 

N/A 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 
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